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1. SCOPE 

1.1 Sco e.-  The equipment spec i f i ed  here in  cons i s t s  of a  broadband 
11 t o  1 MHz and 225 t o  400 MHz) s o l i d  s t a t e  preamplif ier  with two 6 

separa te  inputs ,  one f o r  each frequency range, and a  parer  supply. Each 
of the  two preamplif ier  inputs  w i l l  be connected t o  an antenna of i t s  
p a r t i c u l a r  frequency range. The output w i l l  be connected t o  a  s ing le  
t ransmission l i n e  which connects t h e  antennas t o  the  rece iver  of a 
d i r e c t i o n  f inding system through a  coaxia l  power s p l i t t e r .  

2  APPLICABLE DOCUMENTS 

2.1 FAA spec i f i ca t ions . -  The following FAA spec i f i ca t ions ,  of the  i s sues  
spec i f i ed  i n  the  i n v i t a t i o n  f o r  b ids  or  reques t  f o r  proposals,  form a  p a r t  
of t h i s  spec i f i ca t ion :  

FAA-D-1272 Ins t ruc t ion  Booklet, Elec t ronic  Equipment 

F A A - G - ~ ~ O O / ~  Elec t ronic  Equipment, General Requirements ; 
Par t  1, Basic Requirements f o r  a l l  Equipment 

FAA-G-210013 Par t  3, Requirements f o r  Equipment Bnploying 
Semiconductor Devices 



FAA-G-2100/4 P a r t  4, Requirements f o r  Equipment Employing 
Pr in ted  Wiring Techniques 

FAA-G-2100/5 P a r t  5, Requirements f o r  Equipments Ehploying 
Microelectronic  Devices 

(Copies of t h i s  s p e c i f i c a t i o n ,  and of t h e  app l i cab le  FAA s p e c i f i c a t i o n s  
and drawings, may be obtained from t h e  Federa l  Aviat ion Administration, 
Washington, D. C .  20590, AWN: Contracting Of f i ce r .  Requests should 
f u l l y  i d e n t i f y  m a t e r i a l  des i r ed ,  i . e . ,  s p e c i f i c a t i o n  numbers, a a t e s ,  
amendment numbers, c m p l e t e  drawing numbers; a l s o  reques t  should s t a t e  
t h e  con t r ac t  involved o r  o ther  use  t o  be made of t h e  requested m a t e r i a l . )  

2.2 M i l i t a r y  s p e c i f i c a t i o n . -  The fol lowing M i l i t a r y  s p e c i f i c a t i o n ,  of the 
i s s u e  s p e c i f i e d  i n  i n v i t a t i o n  f o r  b ids  o r  r eques t  f o r  proposals ,  forms a  
p a r t  of t h i s  s p e c i f i c a t i o n  : 

MIL-HDBK-217 R e l i a b i l i t y  S t r e s s  and Fa i lu re  Rate d a t a  f o r  
E lec t ron ic  Equipment 

(1nf ormation on obta in ing  copies  of M i l i t a r y  spec i f  i ca t t ions ,  s tandards ,  and 
handbooks i s  given i n  t h e  Supplement t o  FAA-G-2100. ) 

3.1 Equipment suppl ied  by t h e  cont rac tor . -  Each equipment suppl ied by t h e  
con t r ac to r  s h a l l  be complete i n  accordance with a l l  spec i . f ica t ion  requi re -  
ments and s h a l l  inc lude  t h e  i tems t abu la t ed  below. I n s t r u c t i o n  booklets  
s h a l l  be suppl ied  i n  accordance wi th  FAA-D-1272, i n  q u a n t i t i e s  s p e c i f i e d  
i n  t h e  con t r ac t  schedule.  

a .  DF preampl i f ie r  (3.3 ) 

b . Coaxial power s p l i t t e r  (3.14 ) 

3.2 Def in i t i ons  

3.2.1 Power source.- The equipment s h a l l  opera te  from a s i n g l e  phase two 
wire  AC pa re r  source.  The design cen te r  vo l tage  (1-3.2.21, FA-G-2100/1) 
s h a l l  be 120 V. I n  l i e u  of FAA-G-2100/1, paragraph 1-3.2.23, t he  vol tage  
l i m i t s  s h a l l  be 105 t o  130 V .  

3.2.2 Ambient condi t ions.-  The ambient condi t ions  s h a l l  be Environment I11 
1-3.2.23 of FAA-G-2100/1j wi th  t h e  except ion t h a t  t h e  requirements f o r  i c e  

ioading and wind condi t ions  s h a l l  no t  apply.  

3.3 General design requirements.-  The FD' preampl i f ie r  s h a l l  meet t h e  
requirements of t h e  fol lowing subparagraphs. 

3.3.1 S o l i d - s t a t e  des ign .  - The use of semiconductor devices  ( F A A - G - ~ ~ o G / ~  ) 
i n s t ead  of e l e c t r o n  tubes i s  requi red  f o r  a l l  c i r c u i t  app l i ca t fons .  
A l l  microe lec t ronic  devices  used must be i n  accordance wi th  FM-G-2100/5. 



3.3.2 R e l i a b i l i t y . -  The a m p l i f i e r  s h a l l  have design r e l i a b i l i t y  t o  provide 
expected mean-time-between f a i l ~ r e s  (VTBF) of not  l e s s  t h m  10.000 hours 
wi th  a l l  c a l c u l a t i o n s  based on nethods and d a t a  from I.RI,-iir)r'i.'-'21'. 

3.4 Frequency range.- The frequency of t h e  preampl i f ie r  s h n l l  cover t h ~  
ranges of 118 t o  144 1mz and 225 t o  400 MHz. 

3.5  RF i npu t  c i r c u i t s  .- Two FP input  c i r c u i t s  s h a l l  be designed and provided 
f o r  connection t o  50-ohm unbalanced f l e x i b l e  coax ia l  c a b k s .  One i n ~ u t  
c i r c u i t  s h a l l  cover t h e  frequency range of 116 t o  144 MHz, t h e  o ther  input  
s h a l l  cover 225 t o  400 MEz, and both s h a l l  be marked accordLngly. 

3.5.1 Input  c i r c u i t  p ro tec t ion . -  The input  c i r c u i t s  s h a l l  be dts igned t o  
wi ths tand  ( 1 )  two wa t t s  of CW RF power cont inuously,  over t h e  spec i f i ed  
f r e q u e ~ c y  ranges (3 .4) ,  without  damage t o  any p a r t  or  deg ra l a t ion  of per- 
formance, and ( 2 )  pu lses  of 50 v o l t s  e i t h e r  p o l a r i t y  s: a r ~ p ; L t i o n  r e t c  
up t o  3200 pulses  per  second. 

3 . 5 . 2  Voltage s tanding  wave r a t i o . -  The vol tage  s tanding  wave r a t i o  a s  
measured a t  e i t h e r  i npu t  connector wi th  t h e  o the r  terminated by a  50 ohm 
r e s i s t i v e  load  s h a l l  no t  exceed 1.5 t o  1 over t h e  s p e c i f i e d  frequency 
ranges (3 .4 ) . 
3.5.3 Input  connectors .  - The inpu t  r ecep tac l e s  s h a l l  be type UG-?~A/u. 
Type N mating plugs wi th  capt iva ted  p ins  s h a l l  a l s o  be furn ished .  

3.G Output c i rcu . i t . -  A s i n g l e  unbalanced RF output  c i r c u i t  s ~ i a l l  LL 
designed f o r  connection t o  a  50 ohm unbalanced f l e x i b l ~  coax ia l  l i n e .  

3 .6 .1  Output connector.-  The output  r ecep tac l e  s h a l l  be ty-pe I J G - ~ ~ A / U .  
Mating plug type  N w i th  a  cap t iva t ed  p in  s h a l l  be furn ished .  The ampl i f i e r  
enc losure  s h a l l  be marked OUTPUT adjacent  t o  t h e  connector.  

3 .6.1.1 Continui ty.-  The r e s i s t a n c e  between t h e  input  and output connector 
s h i e l d s  s h a l l  no t  be g r e a t e r  than  0.2 ohms. 

3 . 7  Amplif ier  performance.- The FF preampl i f ie r  s h a l l  meet the perf'ormance 
requirements of t h e  fol lowing subparagraphs over t he  s p e c i f i e d  frequency 
ranges (3 .4 ) .  

3 .7.1 Gain.- The a m p l i f i e r  ga in  s h a l l  be a t  l e a s t  37 dB with an input  
s i g n e l ,  w i th in  t h e  range of 5 uV t o  5 mV, appl ied  t o  e i t h e r  input  with 
t h e  o the r  input  terminated by a  50 ohm r e s i s t i v e  load .  

3.7.2 Gain f l a t n e s s . -  With a  cons tan t  s i g n a l  appl ied  t o  e i t h e r  input  i n  
accordance wi th  paragraph 3.7.1, t h e  ga in  s h a l l  no t  vary  more than  +1 dB - 
over t h e  e n t i r e  frequency ranges .  

3.7.3 Noise f i g u r e . -  The noise  f i g u r e  s h a l l  be l e s s  than 5 dB. 



3.7.4 Output l eve l . -  The output l e v e l  s h a l l  be g rea te r  than +7 d B  a t  the  
1 dB gain compression point .  

3.7.5 Harmonic d i s t o r t i o n  .- The l e v e l  of each harmonic shall,  be down 1c0 dB 
or  more re fe r red  t o  the  l e v e l  of the  fundamental frequency, f o r  outputs up 
t o  0 dBm. 

3.7.6 Phase l i n e a r i t y . -  The phase l i n e a r i t y  s h a l l  be - +5 degrees or  b e t t e r .  

3.8 DC blocking.- C i rcu i t ry  s h a l l  be provided t o  block DC voltages up t o  
50 v o l t s  from the  preamplif ier  input .  

3.9 Parer supp1x.- The ampl i f ie r  s h a l l  operate f r m  a s ing le  power supply. 
The ampl i f ie r  and power supply s h a l l  be i so la ted  f r m  the  120 V RC LJ3-:-r 
source by means of a transformer (1-3.6.7, FAA-G-2100/1). No transformer 
t aps  s h a l l  be provided t o  permit adjustments f o r  va r i a t ion  i n  AC 1inc 
voltage.  No b a t t e r i e s  or  b i a s  c e l l s  s h a l l  be used. 

. 9 . l  AC l i n e  receptac le  and power cord.- AC l i n e  receptac les  and parer  
Zord s h a l l  be furnished i n  accordance with FAA-G-2100/1, paragraph 1-3.6.6. 
A detachable power cord i s  not required.  The power cord s h a l l  be four f e e t  
i n  length .  

3.10 Fuse.- An indicat ing-type ruseholder s h a l l  be furnished i n  accordance 
with paragraphs 1-3.7.1 and 1-3.7.8 of ~AA-G-2100/1. 

3.11 Nameplate.- The nameplate f o r  the  preamplif ier  s h a l l  be i n  accordancc 
with paragraph 1-3.13 of FAA-G-2100/1. The u n i t ' s  name s h a l l  be: F;F' 
PREAMPLIFIER. 

3.12 Semiconductors. - A l l  semiconductor devices (diodes, t r a n s i s t o r s  ) 
s h a l l  be of the  s i l i c o n  type. Connections t o  the  semiconductors s h a l l  be 
soldered except where stud mounting terminals  a r e  provided thzreon 
(3-3.2 of ~AA-~-2100/3).  

2.12.1 Trans is tors . -  I n  addi t ion  t o  c i r c u i t  protec t ion  requirements of 
1-3.7 and subparagraphs of F A A - G - ~ ~ o o / ~ ,  pro tec t ion  of t r a n s i s t o r s  and 
associa ted  c i r c u i t s  f r m  damage due t o  overloads or  excessive heat ing 
s h a l l  be provided. 

3.13 Construction.- The RF preamplif ier  and power supply s h a l l  be mounted 
on a 0.063 inch aluminum mounting p l a t e  having dimensiocs not exceeding f i v e  
inches by t en  inches.  The u n i t  s h a l l  not exceed f i v e  inches i n  he ight .  A 
3/16 inch hole i n  each corner of the  p l a t e  s h a l l  be provided f o r  mounting. 
The over-a l l  s i z e  of t h e  u n i t  s h a l l  be a s  small  a s  prac t icable  i n  keeping 
with a c c e s s i b i l i t y  of camponents ( p a r t s ) .  

3.13.1 Finish.-  The f i n i s h  of the  u n i t  s h a l l  be i n  accordance with 1-3.5, 
~-AA-G-2100/1. 



3.14 Coaxial power s p l i t t e r . -  A coax ia l  power s p l i t t e r  s h a l l  be furn ished  
wi th  each RF preampl i f ie r  i n  accordance wi th  t h e  following subparagraphs. 
The output  of t he  preampl i f ie r  i s  terminated i n  a coaxia l  t ransmission l i n t .  
A coax ia l  s p l i t t e r  i s  requi red  t o  connect t he  t ransmission l i n e  t o  t he  
sepa ra t e  VHF and UHF i npu t s  of t h e  DF r e c e i v e r .  

3 .14 .1  Input  and outputs  .- One input  and two output c i r c u i t s  s h a l l  be 
designed f o r  connection t o  50 ohm unbalanced f l e x i b l e  coaxia l  cab le s .  Each 
output  s h a l l  conta in  a  coax ia l  s t e p  a t t e n u a t o r  wi th  a t  l e a s t  12  dB of 
a t t e n u a t i o n  i n  1 dB s t e p s  wi th  0.5 dB accuracy. Changing t h e  a t t e n u s t i o n  
s h a l l  be accomplished by simple knob r o t a t i o n .  

3 -14.2 I n s e r t i o n  l o s s . -  The i n s e r t i o n  l o s s  of the coax ia l  power s p l i t t e r  
s h a l l  no t  exceed 4 dB a s  measured from t h e  input  t o  each output .  

3.14.3 Connectors.- The input  and output r ecep tac l e s  s h a l l  be type 
U G - 5 8 ~ 1 ~ .  A type  N mating plug wi th  a  capt iva ted  p in  s h a l l  be furn ished  
f o r  each r e c e p t a c l e .  

3  ~ 4 . 4  Voltage s tanding  wave r a t i o  .- The vol tage  s tanding wave r a t i o  a s  
measured a t  e i t h e r  output  connector wi th  t h e  o ther  terminated by a  50 ohm 
r e s i s t i v e  load  s h a l l  not  exceed 1 . 5  t o  1 over t h e  s p e c i f i e d  frequency 
ranges (3.14.5) .  

3.14.5 Frequency range.- The coax ia l  power s p l i t t e r  s h a l l  meet a l l  t h e  
requirements i n  t h e  frequency ranges of 118 t o  144 MHz and 225 t o  400 Y J k .  

3.14.6 C i r c u i t  p ro t ec t ion . -  The coax ia l  power s p l i t t e r  s h a l l  be designed 
t o  withstand two wa t t s  of CW FF power cont inuously over t h e  spec i f i ed  
frequency ranges (3.14.5). 

3.14.7 Continui ty.-  The r e s i s t a n c e  between t h e  input  and output connector 
s h i e l d s  s h a l l  not  be g r e a t e r  than  0.2 ohms. 

4 .  QUALITY ASSURANCE PROVISIONS 

4 . 1  General .  - See Sec t ion  1-4 of S p e c i f i c a t i o n  F A A - G - ~ ~ o o / ~ .  

4 .2  Design q u a l i f i c a t i o n  t e s t s .  

4 . 2 . 1  Serv ice  condi t ions . -  The fol lowing design q u a l i f i c e t i o n  t e s t s  s h a l l  
be made while  sub jec t ing  t h e  equipment ( ampl i f i e r ,  power supply and coaxiel  
power s p l i t t e r )  t o  t h e  t e s t  procedure descr ibed under 1-4.12 of F A A - G - ~ ~ o o / ~ .  
Zach of t he  fol lowing t e s t s  s h a l l  be conducted a t  105, 120 and 130 V AC pc -r 
i n p u t s .  



Tes t  - 
4 .2 .1 .1  RF preampl i f ie r  

RF input  c i r c u i t s  (bo th)  

Input  c i r c u i t  p ro t ec t ion  

Output c i r c u i t  

Gain 

Phase l i n e a r i t y  

-6- 

Frequency (MHz 1 Paragraph 

4.2.1.2 Coaxial pa re r  s p l i t t e r  

Input  and Outputs (both)  and 118, 144, 225, 300, 400 3.14. .l 
a t t e n u a t o r  accuracy 

I n s e r t i o n  l o s s  144, 400 3 .14.2 

VSWR 118, 144, 225, 300, 400 3.14.4 

C i r c u i t  p r o t e c t i o n  144, 400 3.14.6 

4 .2 .2  Normal t e s t  condi t ions . -  The fol lowing design q u a l i f i c a t i o n  t e s t s  
s h a l l  be made under normal t e s t  condi t ions .  

Tes t  Paragraph - Frequency (MHz ) 

4.2.2.1 RF preampl i f ie r  

Continui ty 

DC blocking 3 .B 

4.2.2.2 Coaxial s p l i t t e r  

Continui ty 

4.3 Type t e s t s  

4 .3 .1  Serv ice  condi t ions .  - The f  ollowing type t e s t s  s h a l l  be made while  
sub jec t ing  t h e  equipment (ampl i f ie r ,  power supply and coax ia l  power s p l i t t e r  ) 
t o  t h e  t e s t  procedure descr ibed  under 1-4.12 of F A A - G - ~ ~ o o / ~ .  Each of t he  
fol luwing t e s t s  s h a l l  be conducted a t  105 and 130 V power i n p u t s .  

Tes t  - Frequency (MHz 1 Paragraph 

Gain f l a t n e s s  118 t o  144, 225 t o  400 3.7.2 

Noise f i g u r e  118, 144, 225, 400 3.7.3 
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Tes t  - Frequency (MHZ 1 Paragraph 

Output l e v e l  118, 144, 225, 300, 400 3.7.11 

Harmonic d i s t o r t i o n  144, 225, 400 3.7.5 

4.4 Production t e s t s . -  The fol lowing production t e s t s  s h a l l  be made under 
normal t e s t  condi t ions .  

Tes t  - 
4.4.1 RF pr_eamplifier 

VSWR 

Continui ty 

Gain 

Gain f l a t n e s s  

Noise f i g u r e  

4.4.2 Coaxial s p l i t t e r  

VSWR 

Continui ty 

Frequency (MHZ ) 

4.5 Output te rmina t ion .  - A l l  t e s t s  s h a l l  be m 
connected t o  a  50 ohm r e s i s t i v e  load .  

Paragraph 

3.14.4 

3  -14.7 

ade  wi th  t h e  equipnent output 

4.6 Appl ica t ion  of i npu t  s igna l . -  A l l  t e s t  vo l t ages  appl ied  t o  t h e  input  
of t h e  equipment s h a l l  be unmcdulated RF vol tages  a t  t h e  l e v e l  spec i f i ed  i n  
paragraphs 3.5 -1, 3.7.1 and 3 ~ 4 . 6 .  

5 .  PREPARATION FOR DELIVERY 

5 .1  General.- Packing and marking s h a l l  be i n  accordance wi th  ~AA-~-2100/1.  
One coax ia l  pa re r  s p l i t t e r  s h a l l  be packaged wi th  each preampl i f ie r .  Unless 
otherwise s p e c i f i e d  i n  t h e  con t r ac t ,  each preampl i f ie r  s h a l l  be i nd iv idua l ly  
packed f o r  domestic reshipment.  

6 . 1  Notes .- The p reampl i f i e r  w i l l  be i n s t a l l e d  i n  a  weather proof box a t  
t h e  base of t h e  antenna.  




